Using a data set including album sales, Internet penetration and various demographic measures for 99
I. Introduction
File-sharing is merely the most recent example in a long line of technologies (e.g., photocopying, audio and video taping) that have lowered the cost of unauthorized copying by individuals. Although each of the previous copying technologies engendered cries of alarm from the industries owning the endangered copyrights, there was no sustained decline in sales to support the rhetoric coming from these industries.
Unlike prior copying technologies, however, the growth in file-sharing has been accompanied by a large drop in sales of sound recordings. Managers and policy-makers are still nervously trying to determine the best strategies to deal with file-sharing.
Organized file-sharing began with Napster in late 1999. Although Napster was effectively shut down within two years of its birth, its progeny live on and the repercussions on music listening and the music 2 industry have not yet run their course. By most estimates, the quantity of music files that are shared is enormous. Liebowitz (2006) documents many estimates of the extent of and trends in filesharing.
The unauthorized downloading of a copyrighted song can easily be seen as a substitute for the purchase of that song, leading, in such instances, to a negative financial impact on the sound recording industry.
Nevertheless, when Napster first became popular, most downloaders would not have had in place the CD burners and MP3 players that would break the shackles of listening to downloaded music tethered to a computer. For these reasons, MP3 files were not, at the time of Napster, terribly good substitutes for music purchased on a CD, although over the next few years downloaded files became increasingly better substitutes for the purchase of prerecorded music.
There are other, more ambiguous, impacts of filesharing, however, as also discussed in Liebowitz (2006) .
Determining the impact of filesharing, therefore, requires an empirical exercise. Most recent research, such as , Rob and Waldfogel (2006) , and Zentner (2006) , has found that the impact of filesharing is negative although the methodology used in these papers generally makes it difficult to determine clear estimates of the portion of the recent decline in sound recording sales that might be caused by file-sharing.
1 Oberholzer-Gee and Strumpf (2007) is, to my knowledge, the only paper to find a benign impact of file-sharing although suggests there are important problems with that paper.
The goal of this paper is to estimate the impact of file-sharing on sound recording (album) sales in the United States, the world's largest market for sound recordings. The procedure used in this paper allows the calculation of an overall national impact of file-sharing and in doing so attempts to adjust for the Internet's entertainment impact on the sound recording market. The conclusion is that file-sharing has caused the recent decline in album sales and appears to have vitiated an increase that otherwise would have occurred.
II. Econometric Specification and the File-sharing Variable
The empirical objective is to determine whether file-sharing impacts the sales of albums and if so, by how much. The unit of analysis is a "city" as defined by AC Nielsen which uses the term "designated metropolitan area" (DMA). The plan is to estimate a first differenced regression across i cities of the following form:
(1)
where RS stands for record (album) sales, FS stands for file-sharing and Z is a vector of other explanatory variables. Our main interest is in the size of β .
Unfortunately, there is no direct measure of file-sharing. Instead, Internet penetration will be used as a proxy for file-sharing. There are several difficulties in using Internet penetration as a proxy for filesharing. First, Internet penetration reflects the number of users, not their intensity or frequency of use, although it seems reasonable to expect the city-wide Internet usage and file-sharing to be strongly related to city-wide Internet penetration. Second, Internet penetration is likely to reflect all net-based forms of 'piracy', including transmitting songs by email or instant messaging, therefore measuring more than just the impact of anonymous file-sharing. Since these latter forms of sharing tend to require personal knowledge of the music donor music, however, they are will tend to replace old fashioned forms of piracy (e.g., cassette tapes) so that some of their impact would have already been built into the sales statistics.
Finally, the Internet can also be a form of entertainment competing with sound recordings for the attention of the entertainment consumer. This means that the Internet penetration coefficient will include both a file-sharing impact β as well as a potential impact from the Internet as a new and growing form of alternative entertainment. This last factor would lead to an overly large negative estimate of β . An attempt to separate out the entertainment impact is undertaken in Section V.
A different problem arising from the use of Internet penetration is that the amount of file-sharing is related to the product of the number of Internet users and the propensity of those Internet users to engage in file-sharing. This is represented in equation (2) where FS stands for the quantity of file-sharing, IU stands for the number of Internet users and FP stands for average filesharing propensity.
The change in file-sharing from period t-1 to period t can be represented as:
Since the only one of these rhs variables for which data exist is IU, it is not possible, in general, to measure the change in file-sharing without making some further assumptions about file-sharing propensity.
The strategy adopted in this paper is to go back to a period where file-sharing propensity was zero, which is taken to be anytime prior to Napster, which began in late 1999. If FP t-1 is equal to zero then (3) transforms into equation (4) below, which indicates that the change in file-sharing is equal to the product of second period Internet use and second period file-sharing propensity. With this strategy the number of internet users can be taken as a proxy for file-sharing if file-sharing propensity (for Internet users) is assumed constant across cities at a moment in time, or if it is possible to control for the factors that might lead to different file-sharing propensities across cities. Under this assumption, equation (1) is transformed into (5), below.
This is not quite a standard fixed effects or first differenced regression since the first term on the rhs is not a normal first difference. Even though the first term is, by construction, a first difference of sorts, the construction forces the first period value to zero in the early period. This provides less information than a typical first difference where there is information contained in every first period observation, eliminating controls for fixed effects in the Internet variable. Yet, as noted, it would be incorrect to use a traditional first difference on the Internet variable in such a regression because all Internet users first obtained the ability to engage in file-sharing during this interval, not just the new users.
It is necessary to choose a timeframe that will be consistent with the analysis above. As discussed in the next section, the most recent Census on Internet use occurred in October of 2003. This will provide the final year in the analysis. The first such survey, in December 1998, occurs when file-sharing is zero, and is the last survey conducted before Napster's appearance, so it becomes our starting date.
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The analysis below takes as given that the supply of records and the price of records are the same in all cities, which appears to be a reasonable assumption. First, the list price is the same throughout the country. Second, a majority of record sales occur in national retail chains (according to data on the RIAA website). Discussions with industry executives indicate that chains selling CDs have the same transaction price on a particular CD in all their stores throughout the country (except in the very smallest localities).
Internet sites also provide uniform prices to customers throughout the country.
III. The Data
The approach in this paper is to examine the sales of sound recording albums in leading American cities over the period [1998] [1999] [2000] [2001] [2002] [2003] . Conducting the econometric investigation requires the merging of several data sets. First, the US Census, through its Current Population Surveys, conducted surveys on Internet and Computer use in 1998 , 2000 , 2001 , and 2003 These surveys provide information on Internet use, income, age, sex, race, gender and education for the inhabitants of Census metropolitan areas known as MSAs. Second, Nielsen SoundScan sells data on album sales for geographic areas (including metropolitan and rural areas) which it refers to as DMAs.
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I purchased data for the 100 largest DMAs which contain approximately 83% of the total population of the country, although one (Paducah, Kentucky) was not matched to any MSA. Finally, Nielsen Media
Research sells data on television viewing in DMAs and Arbitron collects data on radio listenership in its own set of metro areas, which are similar to MSAs. These last two data sources are used when examining time devoted to alternative forms of entertainment.
Combining these data sets is not a trivial task. 5 Nielsen DMAs (records and television) are larger and more populous than Census or Arbitron (radio) metro areas and Nielsen DMAs often contain several smaller MSAs or metro areas. MSAs (Metro areas) were matched to DMAs as closely as possible and a variable called "Coverage" was created to measure the portion of the DMA population contained in the metro areas included in a DMA. 6 When Coverage is low it is possible that the socioeconomic data from the MSAs included in a DMA will not properly reflect the true population characteristics of the DMA because the included MSAs leave out a large portion of the DMA population. Also, when MSA population is low the Census measurements are known to be less precise. The regression analysis below attempts to reduce the impact of such questionable observations. Boorstin in a 2004 senior thesis at Princeton University. 5 A detailed description of the construction of the final data set from its components, including links for retrieving the data, is found in the e-companion. 6 Separate Coverage ratios were calculated for Census MSAs and Arbitron metro areas. The coverage ratios were usually quite close and the one used in the regressions was the lower of the two. Table 2 presents the results from our attempt to implement the regressions representing equation 5. 7 All variables are in first differences except for Internet penetration as discussed above (regressions for individual years are in the e-companion). The dependent variable is the change in annual albums sold per capita.
IV. Estimation
The first column shows regression results for the entire data set, including DMAs with poor data coverage. This regression specification, referred to as the 'naïve regression,' is shown only for completeness and will not be part of the analysis since the inclusion of DMAs with poor coverage is highly questionable. Due to the possible data problems when coverage or population low, the second column shows a regression weighted by the combination of population and coverage. 8 The next two columns present unweighted regressions limited to observations with Coverage ratios above .6 or .75
where the cutoffs were chosen to keep the number of observations as high as possible while removing poorly measured observations. 9 The final two columns present the regressions limited to observations with those coverage ratios but now also weighted by average MSA population within the DMA. 7 One observation, Pueblo/Colorado Springs, was removed. It had a disproportionate impact on several coefficients (including making the Internet variable more strongly negative) and reduced the fit considerably. Removal also brought the results into closer alignment with Stata's robust regression routine (RREG). Results for the entire sample are in the e-companion. 8 The weight is the product of Coverage squared and the square root of population which tended to give equal weight to both factors. 9 Limiting observations to those with coverage >. 6 (>.75) 
V. Does Internet Use Impact Time Spent on Entertainment?
Since there is no direct measure of file-sharing, the share of Internet users in a city has been used instead.
As discussed in above, the file-sharing result could be contaminated if the Internet entertainment that diverts users from listening to sound recordings. Since it is not possible to directly measure the entertainment-diversion impact of Internet activity on the purchases of sound recordings, a less direct approach must be used. The key is to find other similar activities from which the Internet might divert users away and use these as proxies for the impact on record sales. Two activities quickly come to mind-listening to radio and watching television-which are the two most time consuming entertainment activities and together consume over seven hours of the average person's day.
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11 See the average values in Table 1 which closely match information in The first three regressions in Table 3 are for television. The key variables, broadband and dialup, are both negative with broadband exerting a stronger impact. The results are only occasionally statistically significant. The last three columns of Table 3 provide the results for radio. Although broadband appears to exert a negative impact on radio usage, dial-up does not.
13 12 The FCC reported that fewer than 1 million broadband users existed in the US in 1998.
http://www.fcc.gov/Bureaus/Common_Carrier/Orders/2000/fcc00290.pdf 13 If a single unitary Internet variable is used, in first differences, the television impact is about half of the one in Table 3 and the radio impact disappears.
The coefficients in Table 3 imply a reduction in television viewing and radio listening due to the change in Internet usage during 1998-2003 that is fairly small. Table 4 provides the intermediate steps to
calculate the impact of the Internet, for both dialup and broadband, on time spent with television or radio.
Using the average coefficients from the regressions, the net impact of the Internet is to lower television viewing by about 12.5% and radio by 6.6% over the period [1998] [1999] [2000] [2001] [2002] [2003] We conclude that increased Internet penetration appears to reduce television and radio usage. If the entertainment diversion impact of the Internet on radio (television) is a reasonable proxy for its impact on sound recordings then the changes in Internet penetration over this time period, independent of filesharing, would be predicted to cause a decline in record sales of 6.6% (12.5%). Nevertheless, it is possible that the Internet's impact on younger people might be greater than for the average person and thus might have a larger impact on sound recording sales than indicated since young people have a somewhat greater propensity to purchase sound recordings.
14 This has been a somewhat cursory, but as far as I can tell the first, market-based analysis of the impact of the Internet on the usage of the two leading forms of entertainment. This is an area begging for further study.
VI. Determining File-Sharing's Impact
The key interest of this paper is in the impact of file-sharing on record sales. Since an overall impact of Internet use on record sales has been calculated, as well as an entertainment impact of the Internet on record sales, it is possible to estimate the file-sharing impact of the Internet by subtracting the latter from the former. Table 5 performs the calculations for determining the impact of filesharing. It uses three scenarios: a Mid,
High and Low estimate of the impact. The Internet coefficients in Table 2 ranged from -2.07 to -2.89
which are rounded to the nearest tenth when choosing the High and Low scenarios in the Table 5 . Row 1 contains the rounded Internet regression coefficients and their midpoints. The product of the Internet coefficient and the Internet penetration (weighted value is 62.1%) implies for the Mid (Low, High) case that the overall impact of the Internet has been to decrease record sales by about 1.55 (1.30, 1.80) units per capita, which is found in row 3 of Table 5 . A quick glance at Table 1 reveals that these are very large numbers, relative to actual sales. How does this predicted growth compare to historical growth rates? The average yearly growth rate during 1973-1998 was 4.46% and the cumulative growth rate was 2.75% (based upon RIAA data).
Indeed, it is quite common to find a 3.63% five-year cumulative growth percentage in historical intervals of five or even fewer years, and even a growth rate of 5.75% is well within the historical norm.
15 15 In the time span 1973-1999 there were 12 (out of 22) five-year periods, 11 four-year periods, 7 three-year periods, 5 two-year periods, and 1 one-year period with cumulative growth greater than 3.61% over 5 years. Even for the largest estimate (5.75%) there were 5 five-year periods, 2 four-year, and 2 three-year periods.
The main results are that file-sharing harms record sales and the size of this impact appears to be greater than the decline in CD sales that has occurred. The level of confidence is lower for this latter claim, however.
VII. Conclusions
We have examined album sales in American cities over a five year period of time that begins just prior to the genesis of file-sharing and our results indicate that file-sharing has caused a large decline in record sales. In order to estimate the impact on sound recordings caused by file-sharing it was necessary to remove any generic entertainment impact of the Internet on record sales from the econometric estimates which would have included and such generic impacts. These generic entertainment impacts appeared to be relatively small, in the vicinity of 5-10%.
The estimate of the reduction in sales due to file-sharing appears to be larger than the actual measured decline in record sales. The results imply that except for filesharing, there would have been an increase in record sales from 1998 through 2003 that was quite close to the historical industry average.
These results are, of course, subject to all the usual limitations found in empirical work of this kind. In addition, there are the specific concerns about the particular data and methodology chosen: the use of three imperfectly linked data sets, the inability to directly measure file-sharing, the non-traditional nature of the fixed-effects model that ensued from the use of Internet penetration as a proxy for filesharing, and the rough nature of the estimate of the entertainment-diversion impact of the Internet. Nevertheless, I
have striven to overcome these difficulties, although readers will need to judge my success for themselves.
The findings in this paper appear to confirm the worst nightmares of the recording industry. They also indicate that the Internet is capable of harming business models, not by providing a superior replacement but instead by damaging an otherwise viable older technology. Whether other markets, such as movies and computer software, will be damaged in the file-sharing vortex, is yet to be seen.
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Full Literature Review
There have been several examinations of the impact of file-sharing, all with their own advantages and disadvantages. Liebowitz (2005) discusses at some length the potential problems with most of the empirical work on this topic.
Liebowitz (2004) examines alternative explanations that might explain the decline in record sales in the
United States (such as increases in DVDs, videogames, librarying, music quality, and so forth) and although he rejects all these claims, he provides no direct estimates of the impact of file-sharing. Rob and Waldfogel (2006) find a large negative impact of filesharing based on a survey of self-reported purchases of records and file-sharing activity by American college students at four campuses. Because their results are based on a very narrow sample the authors warn against generalizing their results to the entire marketplace. The self-reported nature of the data is also a cause for concern. Zentner (2006) examines the impact of file-sharing on the proclivity to purchase sound recordings in the EU based on survey data although his estimate does not translate directly into an estimate of the overall reduction in records purchased.
Peitz and Waelbroeck (2004) and Zentner (2005) examine Internet use and record sales statistics to examine sales in a cross section of countries in an attempt to determine the direction of impact of filesharing, but do not measure the overall predicted impact relative to actual changes in sales. The cross section of countries in these studies compare populations that do not face similar album pricing, do not speak the same language and do not necessarily listen to the same music.
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Two papers with similar methodologies to each other, Blackburn (2006) and Oberholzer-Gee and Strumpf (2007), examine sales and downloads of individual songs in the US but reach contrary conclusions with the former finding a large negative impact on overall sales and the latter finding no impact. Each of these two papers needs to overcome a very serious simultaneity problem because the most popular songs are both heavily downloaded and heavily purchased and each uses a different form of instrumental variable to try to overcome this problem. Another problem of unknown magnitude is due to a potential fallacy of composition since file-sharing may have a different impact on individual songs that are downloaded vis-à-vis its impact on the entire market. If file-sharing popularity increases the attention paid to a song, the way radio play does, say, then that song may have an increase in sales because its share of the overall market increases even while the overall market might shrink due to competition from file-sharing.
Liebowitz (2007) The empirical work in the current paper has certain advantages over some other studies although it also has the weaknesses mentioned in the main text. One advantage is that the data in this study are based on Tables 1 and   Table 3 it is possible to construct a ratio of downloads to sales for the remaining albums in their sample, by genre. Another difficulty with using genre regressions is related to the potential entertainment impact of the Internet. If young people are more likely to treat the Internet as entertainment, and if they also gravitate toward particular genres of music, then genre regressions may pick up nothing more than the entertainment substitution of the Internet and not file-sharing. The genres of music affected will be the same genres most heavily shared since young individuals have a disproportionate impact on file-sharing activities. We have already seen estimates that the Internet reduces entertainment activities, but by relatively small amounts. The question is whether young people might be much more heavily impacted than average users and thus reduce their listening and purchasing of particular genres of music.
2 Correspondence with SoundScan officials has confirmed that Rap albums were first eligible to be flagged as R&B beginning in 1997 and Alternative albums were first eligible to be flagged as Hard (Rock) beginning in 1999. The SoundScan representative claimed that there were no other changes during this period.
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There are two sources of information that would indicate that this is unlikely to be the case. The first piece of information is the phenomenal success of MP3 players such as the iPod which are generally thought to be the provenance of the young. This would seem to indicate that young people are still heavily interested in music. This is somewhat imprecise, however, since young people might be listening to less music while still interested in hearing it on a portable device.
The second piece of information is somewhat more direct. Nielsen has national statistics on television viewing by age group and by year. According to Nielsen Media, time spent viewing television increased for all age groups during the period from 1995 to 2005 (an increase of about 13% in total) and this was true for every age category (e.g., 9.5% for ages 2-11, 14.1% for 12-17, 8% for 18-34, 16.8% for 35-54 and 12.4% for 55+). 3 At the same time, Internet penetration increased from 7% to 68%. 4 These data appear inconsistent with a claim that the Internet dissuades, in a disproportionate way, young people from using the main form of entertainment in the US.
Finally, the results below, for genres popular with young people are orders of magnitude higher than the Internet impact on radio usage measured in section V of the paper and thus seem unlikely to be entirely or even largely due to the entertainment impact.
We now repeat our econometric analysis for each genre of music for the period 1998-2003. Regressions measuring the impact of file-sharing on record sales were run using genre-based sales per capita as the dependent variable. Six regressions were run for each genre, based on two categories of Coverage (>.6, >.75) and regression type (regular OLS, OLS weighted by population, and the Stata RREG procedure to underweight outliers).
For the sake of brevity, only a summary of the results is shown in The measure of file-sharing intensity reported by NPD from its observation of file-sharing in its sample of users is largely but not completely consistent with the regression results.5 The simple correlation between the NPD measure of file-sharing and the absolute value of the normalized coefficients in column 1 is -.73, which is significant at the 6% level, a fairly remarkable level of significance give that there are only seven observations. The correlation between the NPD measured genre impacts and the actual sales changes is -
.37 for the 98-03 period used in the regressions and -.62 for the 00-03 period representing the recent decline in album sales and although neither is significant at the 10% level the measured negative relationships are nevertheless large, implying that actual sales changes by genre also were consistent with NPD data, although not as strong as our genre regression results.
The results from the genre regressions seem to strongly support a conclusion that file-sharing is harmful to record sales.
Regressions from periods 1998-2001 and 2000-2003
We have chosen the time period 1998-2003 as the most appropriate for our analysis. One may wonder what would happen if the time period were separated into subsamples to shorten the time period and increase the likelihood that fixed effects remain fixed since they have so little time to change. It also may help us to understand the changing impact of file-sharing during the entire interval, which I have 5 The genre file-sharing information comes from a NPD MusicWatch Digital panel consisting of 12,500 U.S.
households who have given NPD permission to observe their computer activity. Panelists agree to install a software application on their hard drives which monitors their digital music activities, including file-sharing. Data are processed, weighted/projected, and reported monthly.
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suggested would grow stronger due to increased availability of CD burners, MP3 players, and broadband connections, although the latter failed to provide any extra impact over dial-up in the main regressions.
In order to gauge the best compare the sub-periods with the main period one adjustment to the regressions in Table 2 needs to be made. That table included the impact of music radio play. I do not have radio information for any years except 1998 and 2003 and thus must run the subsamples without it. Table 2X presents the results for regressions identical to Table 2 , but without the music radio variable.
The average coefficient on Internet penetration drops (in absolute terms) to -2.02. Not surprisingly, the smaller coefficients have lower levels of statistical significance although the coefficients are similar to the "Low" estimates in Table 5 and provide the same overall conclusion about the impact of file-sharing.
Cov>. The results from the first part of this period, 1998-2001 are show in Table 2Y . Although the average Internet coefficient, -1.17, is more than half of the full period value in Table 2X and is high enough to explain the entire period decline in record sales, the Stata robust (RREG) regressions and examination of influential observations indicate that these results are influenced by outliers and that the coefficients would be closer to -.45 if influential observations were removed. 6 Thus it seems that the impact of the Internet during this early period of time is probably best thought to be in the lower portion of the range of -.4 to -.9.
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On the other hand, the period from 2000-2003 shown in Table 2Z reveals an average Internet coefficient of -1.39 and this value largely holds up after examining the impact of unusually influential observations. This value, although not quite as large as the full sample, is considerably larger than required to explain the entire decline in record sales.
There is one year of overlap between these two periods. Nevertheless, the general story told by these sets of regressions is consistent between the subperiods and the full period. The first period coefficients should be smaller since file-sharing propensity among Internet users is smaller. The second half should have a high coefficient, as high as the coefficient for the entire period. Nevertheless, the coefficients are not far enough apart to reject the hypothesis that they are the same. Secondly, the coefficients in table 2Y are biased downward somewhat due to the fact that file-sharing had already begun. Thus the results are not surprising.
We conclude from this examination that file-sharing has a negative impact in both the early portion and the later portion of the full 5-year period 1998-2003. But the impact in the later period is about twice as strong as the impact in the early period, which is consistent with the expectation that both the quantity of file-sharing and its impact on sales was increasing during the period.
e-companion Table 2BB provides regressions identical to those in Table 2 in the paper except that the Internet usage variable is decomposed into the dialup and broadband components. Comparing the two tables reveals that the Internet coefficient in Table 2 is always between the two coefficients in Table 2BB which are themselves quite similar to one another. It is somewhat surprising that dial-up has slightly higher coefficients than broadband but it is possible that dial-up users have different characteristics that are associated with more file-sharing, ceteris paribus, than broadband users, and the regression does not control for this. Hispanics Surprisingly (because young people are supposed to be the more intense record purchasers), having more young people has a negative impact on record sales, but with a much greater magnitude in 2003. The share of males has no relationship to record sales in 1998 but seems slightly negative in 2003. Since age is strongly related to file-sharing activity whereas gender is more weakly related to such activity the change over time of these coefficients is generally consistent with the file-sharing hypothesis.
Regressions with both dialup and broadband

Individual Year Regressions on Record Sales
e-companion to Liebowitz: Testing File-sharing's Impact ec 17
The additional set of demographics indicates that cities with more old individuals have lower sales of albums. The minority variables show no relationship to record sales in 1998 but it appears to be positive in 2003. Income (000) Population (00,000) Table T: TV 1998 and 2003  - 
Individual Year Regressions on Television and Radio Usage
The yearly radio usage regressions share some of the same type of results. Large cities have audiences that listen to more hours of radio. Minorities appear to listen to more radio. Young people appear to listen to less radio. There is no apparent impact of Internet use.
Because city characteristics changes very slowly, unlike Internet usage, many of the demographic variables lose their impacts in the first difference regressions shown in the main text since the fixed effects will pick them up. New York and Los Angeles are large in both 1998 and 2003. San Francisco is rich in both years. And so forth. 
Share Dialup Table R 
Regressions including Pueblo Colorado
Below is 
Census Current Population Survey Data
There were supplementary surveys of Internet Usage in 98, 00, 01, 03 which were a continuation of surveys on compute usage that occurred in 94 and 97. These data are publicly available 
Television Data:
I purchased data from Nielsen Media that included population figures and measurements of People Using Television (PUT) for the 100 Nielsen DMAs that Nielsen SoundScan had provided. PUTs were measured as % people tuned to television for a typical hour. I multiplied these values by 24 hours to get the number of hours (measured using regular decimals) that the average person in the DMA was watching television, since this is the same basis upon which the Arbitron data were measured.
Combining the data:
The Census data are reported by MSA or PMSA (Metropolitan Statistical Area or Primary Metropolitan Statistical Area). Nielsen data are reported by DMA, or designated market area, in which every county in the US is assigned to a DMA based on the television stations that receive a preponderance of television viewing in that county. DMAs and MSAs areas are not identical and the definitions change over time (MSAs as population changes and DMAs as television stations and viewing habits change). There are 210
Nielsen DMAs which cover every television household in the US, but I used data only for the top 100
DMAs. The number of Census MSAs and PMSAs listed in the data number 241, and they do not cover every household in the US. Nielsen DMAs are larger than census MSAs or PMSAs and include a larger population.
Nielsen provides maps which show every county and the DMAs to which the counties are assigned. By using these maps it is possible to place census MSAs into Nielsen DMA (when they do not have the same name). This is how the two data sources were combined. In some cities, such as New York, 12 Census
MSAs were combined to form one Nielsen DMA. For most DMAs, a single MSA with the same name was the closest correspondence. 212 of the 241 census MSAs were used.
The maps also list counties by Nielsen Metro ratings areas, which are supposed to generally conform to about 83% of the population of the Nielsen DMAs. This ratio is higher for the larger cities than it is for the smaller cities with the unweighted average coverage ratio being 73% and a weighted average of 83%.
These left out individuals (~30% of the population) are poorer, have fewer broadband connections, lower
Internet penetration rates, and lower income as shown in the rightmost column of Table 1 .
Since population is used in the denominator of the dependent variable, the population statistics used are from Nielsen, to match the sample upon which record sales are based. The other statistics, such as Internet use, broadband use, income, and so forth, come from the Census MSAs.
We could not find the MSAs to match one of the Nielsen DMAs (Paducah), reducing the data set to 99.
The radio data had missing information for three of the DMAs and the music radio data has missing information for an additional DMA so that sometimes the number of observations is reduced to 95 or 96.
There were a small number of cities with no sampled blacks and thus these were missing observations for the share of blacks.
Details on Internet Census (CPS) Variables
Census data: -The variable label is "Demographics-age top coded at 90 years old." In fact, it was often top coded at 80.
